dition, cytotaxonomic identifications are difficult on preserved material with the result that many individuals cannot be identified (9). For allozyme studies it is

Identification of Mosquitoes of Anopheles gambiae Species Complex A and B by Analysis of Cuticular Components
Abstract. Two these two species. One marker is the relative abundance (R) of 26 and 27 carbon paraffins, that is, compared ton-heptacosane (KI 2700), the R of n-hexacosane (KI 2600) was 0.69 -' 0.07 in crude extracts of single female An. gambiae but only 0.55 r 0.10 in female An. arabiensis ( Table 1 ). The ratios were significantly different by analysis of variance (P < .05) (12).
A second marker is R of peaks that elute with 13-methylhentriacontane (KI 3130) compared to n-hentriacontane (KI 3100). The values for R for crude extracts of single females, 0.30 t 0.22 for An. gambiae and 0.79 t 0.29 for An. arabiensis, were highly significantly different (P < .005).
A third marker is the relative abundance of dimethylnonatriacontane (KI 3960) compared to dimethylhentetracontane (KI 4160) (13). The values for R in crude extracts of single females, 0.54 r 0.08 for An. gambiae and 0.81 r 0.07 for An. arabiensis, were highly significantly different (P < .005). The elements in this set of values were well separated, and no overlapping values were seen.
Silica gel and argentation-liquid chromatography was conducted in attempts to improve resolution of peaks. Removal of nonparaffins by chromatography did not improve the analysis, as statistical significance declined between R values for the first marker (260012700) in paraffins from individual and pooled samples of females (Table 1) . However, the differences in the second and third markers remained significant (P < .05, P < .01) in paraffins from individual females and in paraffins from pooled females (P < .05, P < .005), respectively.
Crude cuticular extracts from single males were evaluated by the same procedures, and 260012700, 3 13013 100, and Table 1 . Identification ofAn. gambiae and An. arabiensis by gas chromatography. Means and standard deviations are presented for relative abundances ( R ) for females and males. Peaks were measured or quantitated electronically, and three pairs of peaks were selected and compared for each specimen or pooled sample.
R 260012700
R 313013100 R 396014160
An.
An. An. gambiae arabiensis gambiae arabiensis gambiae arabiensis A correct identification could usually be made by observation of the chromatograms of crude extracts when unidentified nonparaffins contributed to peak height. Use of an automated data system is not obligatory because simple measurement of GC peak heights from the strip-chart recorder gave the same relative information used for 313013100 values in some samples.
It is more important to differentiate females than males because the females are vectors of disease, and females are more often caught than males. However, this simple technique was also successful when applied to males, even in the worst case when two of the three values were not significantly different. For example, when Fisher's method of combining tests (14) was applied to all three values of R for paraffins from individual males, the significance was reduced slightly
This technique is potentially useful for field-workers because cuticular hydrocarbons are chemically very stable, and it may be possible to utilize adults from light-trap collections, dead adults that are rather old, or even pinned specimens. To be most useful, the values obtained should be consistent over the range of the species. Although some variation between conspecifics may be expected, values found with individual mosquitoes may be consistent enough to observe with confidence values obtained for pooled samples (1 1, 15) .
These results merit detailed appraisal of the value of the cuticular components of wild adults for the separation of these and other sibling species of the An. gambiae complex, and perhaps other complexes, for example, species of the Culex pipiens or Aedes aegypti. Examination of materials from these and other mosquito species with the same techniques showed dissimilar distribution of components, suggesting that some cuticular components may possess biological activity related to species or sex recognition, or both. There is ample precedent for this in higher Diptera, because relatively nonvolatile cuticular hydrocarbons are responsible for male sexual stimulation and sex recognition in the tsetse fly (16) among others. D. A. CARLSON
